network analysis examined the diffusion of new pharmaceuticals among physicians in the USA in the 1950s. 3 Health services researchers are particularly fortunate to have a wealth of data that can be examined with a network mindset. For example, a state hospital discharge database is not just a record of individual inpatient admissions. It's also a complex network of hospitals connected by patient transfers. In the same way, an insurance claims database is not just a list of health care services by clinicians, it's a network of clinicians and facilities, all connected by the flow of patients.
We have already learned a great deal about health care delivery through the network science approach. One fundamental observation is that networks of health care providers are highly variable, with a wide range of "centrality" (connectedness to the entire network) of primary care and specialist physicians within regions, and a strong association between primary care centrality and lower costs. 4, 5 There is growing evidence that patients treated by broader, more disconnected teams or networks of physicians have higher costs, higher rates of admissions and emergency department visits, and lower quality care. 4, 6, 7 We can also observe how doctors influence each other's practice along networks in areas such as prescribing and imaging, with important implications for understanding the spread of new technologies. 3, 8 Another exciting application is that networks can be used to study the dynamics of nosocomial infection between health care facilities. 9 This set of contributions is impressive, but much of the research above has relied on insurance claims data from one data source, often Medicare. This is the context necessary to appreciate the network study by Dr. Trogdon and colleagues 10 in this month's issue of JGIM. Their study aims to address a fundamental challenge in studying many networks, which is missing data. For networks in health services research, the biggest challenge is that few data sources capture the entirety of patient care for a single physician, and ever fewer at the scale of an entire state or the whole country. For example, Medicare administrative claims data are incredibly detailed, but any physician patient-sharing networks built using these data completely miss any connections between physicians who share patients not covered by Medicare. This problem gets even more complicated when using randomly sampled datasets, such as 20% sample files, that are frequently the most accessible for researchers. So, given a dataset from just one insurer, how much information are we losing?
The answer is not clear yet, but Trogdon and colleagues make an important dent in the problem. They use a dataset of colon cancer registry patients in North Carolina linked to claims from all of the major insurance types: private, Medicare and Medicaid, from 2003 to 2013. These data, while only focused on a narrow subset of patients, can give us insight into how much we miss by studying networks with just data from just one payer. They use a standard approach to constructing networks using data from Medicare and private insurance claims together (Medicaid data could not be included due to technical limitations). They then looked at connections between surgeons, medical oncologists, and radiation oncologists who share 2 or more patients over this 10-year period. They calculate a wide range of network statistics, including more sophisticated "community detection" methods, which can find "clumps" of physicians who are more connected with each other than with physicians outside the group.
Their most fundamental observation is that only 31% of all of the connections between two physicians appeared in both networks built using Medicare claims data or private insurance claims. This is certainly lower than I would have hoped, but also not entirely surprising given the significant differences between these populations. The major culprit for missing links was the private insurance network, which missed over half of the connections seen in the complete network with both payers' data. Not surprisingly, missing half of these connections meant that there was a very poor correlation between the Medicare and private insurance-based networks for measures that rely heavily on the detailed structure of the network such as centrality. Also, the communities of physicians detected in the networks made from each payer's claims had important differences, though there is no standard approach to quantify whether this difference is large or small.
On the other hand, several important measures were surprisingly similar. One of the most fundamental network measures is "degree," or the number of connections each physician has. Even though the authors described degree as "depending heavily" on the payer, the average degree in networks made using private claims or a similar sized sample of Medicare claims was 26.0 and 27.2, respectively. To me, this is more notable for how close the data sources are despite only sharing 31% of connections. Similarly, important measures of local connectivity between small groups of physicians called "clustering coefficients" were surprisingly close using either dataset. Though these similarities are reassuring, Figure 2 in Trogdon et. al shows that the similar average values mask a significant amount of discordance in measures for many individual physicians.
There are important limitations that qualify interpretation of this study. The most significant is that their networks are limited to a modest sample of patients and only 3 specialties. On top of that, these patients are in one state and the authors were unable to use Medicaid claims in this analysis due to data limitations. All of this raises the question of whether this sample of patients and specialists produces different results than we would see in a much broader dataset or a different clinical context. In a way, the study raises the meta-question of how we should interpret their own results.
In the end, this analysis makes me optimistic for the continued growth of network methods in our field. Trogdon and colleagues provide an insightful analysis that pushes us to closely consider our use of these new tools. The cycle of learning how to address the limitations of prior research and strengthening our methods is how we can advance the quality and impact of health services research.
